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Abstract: 

[Problem to be solved] To prevent an article from falling by moving arms of 
the fall preventing member without any electric motor. 

[Configuration] A fixed frame 150 is provided to the wind-up unit 10 and a 
movable frame 152 that moves vertically after engaging the handling 
member 12 is provided to the fixed frame 150. The movable frame 152 
pivotably supports arms 154 and the fixed frame 150 is provided with a 
guide roller 160 that moves within the guide groove 156 formed in the fixed 
frame 150. 

Claims 

1. An overhead traveling vehicle comprising: 

a vehicle that runs along a rail provided to the ceiling of a building; 
a main body having a wind-up unit; 

a handling member moved vertically by the wind-up unit 

characterized in that 

the body has 

a fixed frame mounted to a bottom thereof, 
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a movable frame engageable with the handling member and movable 
vertically along the fixed frame, and 

an arm of a fall-prevention member pivotably provided to the movable 
frame. 

2. An overhead traveling vehicle as described in Claim 1 wherein the fixed 
frame has a guide portion, and a guide body provided to the arm is 
accommodated within the guide portion and is allowed to move in the guide 
portion. 

3. An overhead traveling vehicle as described in Claim 2 wherein the guide is 
tilted so that its upper portion thereof is closer to a transported article and 
its lower portion is farther from the transported article. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The present invention is directed to an overhead 
traveling vehicle for transporting an article, in particular to its 
fall-preventing member. 
[0002] 

[Prior Art] Overhead traveling vehicles are used to transport articles being 
assembled or products (called "a work"). An overhead traveling vehicle rims 
along a rail provided to the ceiling of a building, a wind-up unit provided to 
its main body is used to wind-up/down a handling member, which holds an 
article. 
[0003] 

[Problems To Be Solved] Problems to be solved by the invention are: 

1) to drive the fall-preventing member using the vertical movements of the 
handling member itself without the need for a motor (Claiml), 

2) to limit movements of the arm of the fall-preventing member by a simple 
structure (Claim 2), and 

3) to design the structure so that an upward movement of the arm would 
cause the arm to move toward the article and an downward movement would 
cause it to move away from the article (Claim 3). 

[0004] 
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[Configuration of the Invention] An overhead traveling vehicle according to 
the present invention comprises a vehicle that runs along a rail provided to 
the ceiling of a building; a main body having a wind-up unit; a handling 
member moved vertically by the wind-up unit and is characterized in that 
the body has a fixed frame mounted to a bottom thereof, a movable frame 
engageable with the handling member and movable vertically along the fixed 
frame, and an arm of a fall-prevention member pivotably provided to the 
movable frame. 

[0005] The fixed frame preferably has a guide portion, and a guide body 
provided to the arm is accommodated within the guide portion and is allowed 
to move in the guide portion. 

[0006] The guide is preferably tilted so that its upper portion thereof is closer 
to a transported article and its lower portion is farther from the transported 
article. 
[0007] 

[Functions and Effects of the Invention] In accordance with the present 
invention, a handling member is used to move the movable frame of the 
fall-prevention member thus any motor for the fall-prevention member is 
unnecessary (Claim 1). Since the arm of the fall-prevention member is 
pivotably supported to the movable frame and the arm is moved along the 
guide portion, the arm can be moved smoothly and along a predetermined 
path (Claim 2). By, for example, locating the upper portion of the guide 
portion closer to the article and upper portion farther from the article, the 
arm, with its upward movement, would move to below the article and with 
its downward movement, move away from Tinder the article (Claim 3). 

[0008] 

[Embodiment] An overhead traveling vehicle is shown in Figs. 1 — 16. First, 
an overall structure of the overhead traveling vehicle and the structure of 
carriage are described. An overall structure of the overhead traveling vehicle 
is shown in Fig. 16, where 01 is a rail provided along the ceiling of a clean 
room or a building such as a factory, 02 is a rail portion, 03 is a 
communication cable between the overhead traveling vehicle and a control 
center. The overhead traveling vehicle has two carriages 4, each of which has 
a bumper 6. Each of the carriages 4 is connected to the main body by a pivot 
shaft. A wind-up unit 10 is located in the lower portion of the main body 8. 
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The wind-up unit 10 moves the handling member 12 vertically, which holds 
an article such as an SMIF pod housing semiconductor circuit boards. Shown 
at 14 is a pair of fall-prevention members provided to prevent the article 04 
from falling when the handling member 12 is wound up to transport the 
article 04. 
[0009] 

[Carriages]Fig. 1 shows the structure of the carriages as viewed from a 
direction perpendicular to the moving direction of the overhead traveling 
vehicle 2. And Fig. 2 shows the structure of the carriages as seen from above 
while Fig. 3 shows a sectional view of the carriage 4 from a direction 
perpendicular to the rail 01. Each of these figures shows the carriages with 
its outer cover removed. Referring to Fig. 3 to describe how the carriages 4 
are mounted onto the rail 01, the rail support 05 has a height adjusting 
function and is covered with a cover 06. A wire 08 is for providing electricity 
to the overhead traveling vehicle 2 while the numeral 09 indicates markings 
that show the overhead traveling vehicle 2 where to stop. 

[0010] As shown in Figs. 1-3, each carriage is provided with an driving 
electric motor 16 arranged along the longitudinal direction of the carriage 
(parallel to the rail 01) and roughly horizontally. The motor shaft 20 is 
roughly horizontal and is within ± 10 degrees from a horizontal plane. The 
driving motor 16 is provided with no brakes and instead, a brake 18 such as 
an electromagnetic brake is separately provided. The motor shaft 20 and the 
brake shaft 22 of the brake 18 are connected to the hypoid gear 24 to change 
the direction of the rotation by 90 degrees to rotate the running shaft 25, 
then to drive the wheels 26. Although the wheels 26 has a vertical rotating 
plane here, it can be arranged to be horizontal. Guide rollers are shown at 
28 that prevent each carriage from derailing from the rail 01. As shown in 
Figs. 2 and 3, each carriage is provided with, for example, eight guide rollers. 
Also, guide rollers 28 are provided to the front end of the bumper 6 so that 
bumper can run smoothly along the rail portion 02. Shown at numeral 30 is 
an electrode that collects electricity from the wire 08 and provide electricity 
to the driving motor 16 among other things. 

[0011] Pivot axes are shown at 32 that connect carriages 4 to the main body 8. 
As the result, the pair of carriages serve as a bogey carriage for the man body 
8. Also, pivot shafts 34 connect the bumpers 6 to the carriages 4 and are 
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connected to the covers 15 of the carriages 4. The bumper 6 runs along the 
rail portion 02 by the guide roller 28 and can change directions with respect 
to the carriage 4 because of the pivot shaft 34. A proximity sensor 36 is 
provided to the front end of the bumpers 6 to detect any leading vehicles or 
obstacles. A reading sensor 38 is provided facing the markings 09, which 
detects, for example, stopping positions by supplementing control data 
internal to the main body 8. 

[0012] Features of carriages 4 will be described next. For overhead traveling 
vehicles 2 used in a clean room, it is important for it to have a small volume. 
With respect to the carriage 4, since the space in the longitudinal direction 
along the rail 01 is allocated to the overhead traveling vehicle 2, it is 
important for the carriages 4 to have a small lateral and vertical dimensions 
with respect to the rail 01. In this embodiment, the wheels 26 are arranged 
near the center along the longitudinal direction of each carriage 4 with a 
driving motor 16 located on one side and with a brake 18 located on the other 
side. The driving motor 16 partially projects from the carriage 4. The 
motor shaft 20 and brake shaft 22 are approximately horizontal and are, for 
example, within ± 10 degrees from the horizontal plane. Their directions are 
parallel to the moving direction of the carriage 4. Thus the longitudinal 
directions of the motor 16 and brake 18 are parallel to the longitudinal 
direction of the rail 01 which reduces the height and lateral dimension of the 
carriage 4. The motor shaft 20 and the brake shaft 22 are connected to the 
hypoid gear 24 to convert the direction of a rotating shaft to drive the wheels 
26. With the hypoid gear, its shaft does not cross with the motor shaft 20 
and the brake shaft 22. For example, as shown in Fig. 1, the motor shaft 20 
direction and the brake shaft 22 direction do not overlap and are merely 
parallel to each other. Further, with a hypoid gear 24, a thinner gear can be 
used to reliably transmit drive compared with a bevel gear, which reduces 
the thickness of the gear resulting in a smaller height of the carriages 4. 

[0013] The driving motor 16 and the brake 18 are separately provided and 
are arranged opposite each other with a wheel 26 in the middle. By providing 
the motor 16 and brake 18 separately, the motor can be made smaller and 
the weight is evenly distributed on either side of the wheel 26 for stability. 
If the brake 18 and driving motor 16 were provided as a unit, the motor 
would be larger and the wheels 26 would have to be located near the middle 
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of the carriage 4 which would result in a larger carriage. Also the weight 
would be displaced to one end of the carriage leading to an unstable 
configuration. 

[0014] Next, two carriages 4 are separated with respect to the main body 8 
and are connected by the pivot shafts 32. Because a motor, among other 
things, is provided to each carriage 4, radii of the motor 16 and the brake 18 
can be reduced and the height of the carriages 4 is also reduced. Also, since 
the carriages 4 are connected to the main body 8 via pivot shafts, the 
overhead traveling vehicle 2 can follow a curve smoothly as shown in Fig. 4 
reducing the wobbling of the article 04. In addition, since the front and rear 
bumpers 6 are connected to the carriages 4 with pivot shafts 34, the bumpers 
6 can be at an angle following the rail 01 with respect to the carriage 4 
allowing the proximity sensor 36 to reliably detect any other leading 
overhead traveling vehicles. Even in the event of the collision, direct 
collisions between carriages 4 can be prevented. If the bumpers 6 were not 
connected to the carriages with pivot shafts, on the other hand, the direction 
of the proximity sensor 36 would be fixed with respect to the carriage 4, 
which results in the sensor not being able to detect any leading vehicle in a 
curved part of the path. 

[0015] 

[Wind-up Unit] A wind-up unit of the preferred embodiment is shown in 
Figs. 5-7. The wind-up unit 10 is supported below the main body 8. The 
numeral 40 is a base of the unit to which three wind-up drums are provided. 
Each wind-up drum 42 has two separate parts so that one drum 42 winds up 
2 ropes, belts or tapes, etc. and the total of six ropes 80 are used to wind up 
the handling member 12. The wind-up drum 42. The wind-up drums are 
arranged along each side, for example, of an equilateral triangle. And on the 
sides radially outside of the drums 42 with respect to the center of the unit 
10 are rollers 44 that prevent the ropes 80 to come off the drums 42. 
[0016] The numeral 46 indicates a pair of wind-up motors. A brake 48 such 
as an electromagnetic brake is separately provided. Shown at 50 is a motor 
shaft and at 52 is a brake shaft, whose directions are aligned approximately 
horizontally, for example, within 10 degrees from the horizontal plane. The 
result of these arrangement is that the motors 46, brakes 48, and the drums 
42 can be positioned approximately at the same height and approximately 
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horizontally. At a central portion of the wind-up unit 10, that is, at the center 
of the triangle formed by the tree drums 42, a drive gear such as a hypoid 
gear 54 and a spur gear 56 are provided on a common shaft 55. The hypoid 
gear 54 converts a rotation about a horizontal axis of the motor 46 to a 
rotation about a vertical axis. This can be done with a bevel gear. However, a 
hypoid gear 54 is preferred because it is thin and can transmit driving force 
reliably. The spur gear 56 drives the drum 42 through a drum side spur gear 
58. A bevel gear 60 is provided on the rotation shaft of the spur gear 58 to 
rotate bevel gear 62 of the drum 42. In place of the spur gears 56, other gears 
such as helical gears can be utilized. Shown at 64 is a guide pin for 
positioning of the handling member 12. 

[0017] Operation of the wind-up unit 10 is described with reference to Fig. 6. 
Ropes 80 Eire attached to three points, for example at points shown at P, on 
the handling member 12. From each point, two ropes 80 extend upwardly 
to be wound by two drums 42 located on two sides of the triangle. When the 
handling member 12 is a the lowest position, the ropes 80 are at the inner 
most positions and move progressively outwardly as they are wound, up. As 
the result, the ropes form an isosceles triangle with P at the top. And as the 
handling member 12 is moved upwardly, the distance between two winding 
points n the two drums decreases. Thus, when the handling member 12 is at 
a low position, the distance between the winding positions is large and the 
distance decreases as the handling member 12 is moved up. Thus the angle 
formed by the two ropes extending from the same point P can be kept 
approximately constant independent of the vertical position of the handling 
member 12. This allows the handling member 12 to be held reliably 
independent of its vertical position and the torque necessary for winding 
them remain approximately constant. That is, with an increase in the angle 
formed between two ropes 80, the handling member 12 is held more steadily. 
However, the amount of torque required to wind it up increases. In the 
present embodiment, the angle formed by the two ropes is kept nearly 
constant to raise or lower the handling member 12 with an approximately 
constant torque. And in the embodiment, six ropes 80 are used to move the 
handling member vertically, even in the event that one rope brakes, the 
handling member 12 would not tilt so that the article 04 can be transported 
safely. 
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[0018] The dimensions of the wind-up unit 10 is discussed next. As clearly 
shown in Figs. 5 and 6, the motors 48 and the drums 42 are at the same 
vertical position and are arranged approximately horizontally. Thus the 
height of the wind-up unit 10 is reduced. Further, by placing the hypoid gear 
54 and the spur gear 56 so that they overlap vertically, the area that they 
occupy can be reduced. In terms of the transmission of rotation of the motor 
46, the rotation from the motor whose axis 46 is approximately horizontal is 
converted to approximately vertical by the hypoid gear 54 before transmitted 
to the spur gears 56 and 58 which is again converted to a horizontal rotation 
with the bevel gears 60 and 62 before it is transmitted to the drums 42. 

[0019] The three drums 42 are located on the three sides of the equilateral 
triangle. And a space is created on a line from each corner of the triangle to 
the hypoid gear 54 at the center. The motors 46 and brakes 48 are positioned 
on these lines that results in minimizing the area of the unit 10. Further, as 
the brake 48 is separately arranged from the motor 46, the motor can be 
made small. In addition, since the drums 42, the motors 46 and the brakes 48 
are distributed roughly evenly , the gravitational load on the wind-up unit is 
evenly distributed. As the result, this facilitates the lateral movement of the 
wind-up unit 10 using the lateral movement rail 78, described below. 

[0020] 

[Lateral movement of the wind-up unit] The lateral movement of the 
wind-up unit is described. In Figs. 5, 6, and 8, shown at 70 is a lateral 
movement motor for moving the wind-up unit laterally with respect to the 
main body 8. The numeral 72 is its brake 74 is a pulley that is driven by the 
rotation of the motor 70. A belt 90 is wound around the pulley 74 to rotate 
the threaded shaft 92. The members 94 and 96 are bearings and 76 is a 
female ball screw. Among these members, the female ball screw 76 is 
provided to the wind-up unit whereas other parts are provided to the main 
body 8. It is possible, instead, to provide the female ball screw 76 to the main 
body 8 and other parts to the wind-up unit 10, which, however, is not 
preferable because it would increase the weight of the wind-up unit 10. 
These will be collectively referred to as moving structure of the wind-up unit. 
In place of the female ball screw 76, a female screw of a simple tube 
configuration instead. The to the bottom of the main body 8 is provided rails 
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78 as shown in Figs. 5 and 6 so that the wind-up unit 10 can be moved along 
the rails 78 by the fore-and-aft movement of the female ball screw 76. 

[0021] With this structure, the female ball screw 76 is moved fore-and-aft 
with respect to the threaded shaft 92 by the rotation of the motor 70 thus 
moving the wind-up unit 10 along the lateral movement rails 78. Thus an 
article 04 that is not located directly below can be loaded, greatly relaxing 
the limitation imposed on the location of the article 04. This means that the 
limitation on the positioning of the ground station (not shown) is relaxed, 
and that the ground station can be positioned as desired. This also increases 
the freedom in locating the rail 01 which facilitates the provision of the rail 
01. 

[00221 The lateral range within which the wind-up unit 10 can move with 
respect to the rail 01 is determined to be the range where the carriage 4 is 
not tilted due to the shift in the center of gravity. The range for the lateral 
movement can be made greater as carriage 4 is held to the rail 01 more 
tightly. Since the main body 8 is separate from the carriage 4, the lateral 
movement rails 78 are provided to the main body 8. However, where the 
main body 8 is constructed integrally the carriage 4, the lateral movement 
rails 78 would be provided to the bottom of the carriage 4. 

[0023] 

The handling member 12 is described next with reference to Figs. 9 - 13. In 
Figs. 9 and 10, the body of the handling member is shown at 100 and is 
suspended from the wind-up unit 10 with ropes 80. A rotating plate 80 is 
rotated by a motor 104 with respect to the body 100 of the handling member. 
Brake is shown at 106 and a shaft is shown at 108. Shown at 110 is a bevel 
gear connected with the shaft 108. A belt drive gear (not shown ) is rotated to 
drive the toothed belt 112 to rotate the body 103 of the handling member. 
Also, attaching members (P described above) for the ropes 80 are shown at 
114. And holes 116 are positioning holes for the guide pins 64. 

[0024] As shown in Fig. 10, the rotating plate 102 is provided with a 
centering member 12 of a half-spherical shape and a spring 122 for urging 
the centering member 120 downward. The centering member 120 is engaged 
with the hole formed in the center of the retaining plate 010 for the centering 
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purposes. In addition, the rotating plate 102 is provided with, for example, 
three pairs of claw members 126 that can be rotated about claw shafts 124 to 
engage with recesses or holes formed in the retaining plate 010. 

[0025] Members associated with the claw members 126 are described next 
with reference to Figs. 11 and 12. A cam plate 128 is provided to the inside 
of the rotating plate 102. A motor 130, for example, with a brake is also 
provided as well as a bevel gear 132 located at the center of the cam plate 
128 and a cam groove 134. The cam plate 128 is rotated through the bevel 
gear 132 by the motor 130 provided within the cam plate 128. Rollers 138 are 
located within the cam grooves 134 to follow the rotation of the cam plate 128. 
Rotation of the roller 136 is transmitted to the gear 128 in toothed 
engagement with the gear on the claw shaft 124 to rotate the claw 126. A 
guide roller 140 is provided to smoothly rotate the cam plate 128. 

[0026] A position sensor comprising a light emitter 142 and a light receiver 
143 is provided to sense the position of the retaining plate 010. Its optical 
axis is arranged to be slightly above the engaging projection of the claw 
member 136. That is, until the projection at the end of the claw member 126 
engages with the recess of the retaining plate 010, the retaining 010 is held 
in a slightly upward position where it blocks the optical axis between the 
light emitter 142 and the light receiver 143. When the projection at the end 
of the claw member 126 drops into the recess of the retaining plate 010, the 
retaining plate 010 drops to a lower position allowing the light from the light 
emitter 142 to be received by the light receiver 143. When the claws 126 
completely hold the retaining plate 010, it can be detected accordingly. While 
light from the light emitter 142 to the light receiver 143 is used here, a 
reflected light from the retaining plate 010 can be detected by the light 
receiver 143 instead. Or, a distance sensor such as an ultrasound sensor can 
be used to detect the position of the retaining plate 010. 

[0027] A ground contact sensor on the handling member 12 is described next 
with reference to Fig. 13. When the handling member in Fig. 16 is lowered 
and touches the article 04, the brake 48 should be activated to stop the drum 
42 to prevent the ropes 80 from sagging. To do so, at the rope attachment 114 
of the handling member 12, the rope 80 is fixed to the retaining element 82 
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encased within the housing 84 where the rope is pulled downwardly by the 
spring 86. When the handling member 12 is lowered and touches the article 
04 positioned on a ground station, an upward force is applied to the handling 
member 12 by the article 04, where spring force from the spring 86 moves 
the rope retaining element 82 downwardly. The location of the rope retaining 
element 82 is monitored by the limit switch 88 which detects the handling 
member's touching the ground as the retaining element 82 moves 
downwardly and the limit switch 88 is released. This detection is 
communicated to the main body 8, through an electric wire not shown, and 
the control circuit actuates the brakes 48, stops the hypoid gear 84 and the 
drums 42. In place of the limit switch 88, the position of the retaining 
element 82 can be monitored by means of, for example, a proximity sensor. 

[0028] Movements of the handling member 12 is described next. Before 
transporting the article, the rotating place 102 is rotated to an appropriate 
orientation with respect to the article 04. As the handling member 12 is 
lowered, the centering member 120 engages the hole in the retaining place 
010 which provides minute corrections to the position of the handling 
member 12 with respect to the article 04 thus centering it. While the present 
embodiment contemplates the use of a centering member of a hemispherical 
shape, it does not have to be a hemispherical shape and can be a convex 
element with a smooth end surface. Also, a centering projection can be 
provided to the retaining plate 010 and a corresponding hole or a recess can 
be provided to the handling member 12. 

[0029] When the centering process is completed, the cam plate 128 is rotated 
by the motor 130, moving the rollers 136 along the cam grooves 134. This 
rotation is converted to the rotation of the gear 183 to rotate the claw shafts 
124 to move the claws 124 inwardly toward the article 04 until they engage 
the recesses provided to the retaining plates 010. During this process, until 
the projections at the ends of the claws 126 engage the recesses, the 
retaining place 010 is located away from the handling member 12 blocking 
the optical path between the light emitting portion 142 and the light 
receiving portion 143. Thus incompletion of the holding process can be 
detected. Similarly, even if the claws 126 disengage from the retaining plate 
010 during transportation of the article 04, this disengagement can be 
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detected since the optical path between the light emitting portion 142 and 
the light receiving portion 143 would be blocked. 

[0030] 

[Fall Prevention Member] Figs 14 and 15 show the structure of the fall 
prevention member 14. Both figures show the fall prevention member 14 
with its cover removed. In these figures, the element shown at 150 is a fixed 
frame, which is fixed to the bottom of the wind-up member 10 or the bottom 
of the main body 8. A movable frame 152 is mounted to the fixed frame 150 
so that the movable frame 152 can be movable vertically along the fixed 
frame 150. An end portion of the movable frame 152 is adapted to engage the 
handling member 12 so that as the handling member 12 is moved upwardly, 
the movable frame 152 is moved upwardly along the fixed frame 150 as the 
result of the engagement. An arm 154 is pivotally provided to, for example, 
the lower end of the movable frame 152. What is shown at 158 is a pivot axis. 
The fixed frame 150 is provided with guide hole 156 to guide the guide roller 
160 provided to the arm 154. As shown in Fig. 14, the lower half of the guide 
hole 156 is oriented in a downwardly direction and is at an angle with 
respect to the article such that the lower portion of the hole 156 is further 
away from the article 04. The upper half of the guide hole 156 extends 
substantially vertically, which portion the guide roller does not use, but is 
used by the vertical movement of the pivot axis 158. In Fig. 14, the arm 154 
in its up position in a solid line while its lower position is shown with a 
dotted line. In the present embodiment, the pivot axis 158 also moves 
through the guide hole 156. However, the pivot axis 158 can be located 
outside the guide hole 156. also, the guide roller can be replaced with a 
simple guide projection that slide within the guide hole 156. The guide hole 
156 can be a groove of the same shape. 

[0031] Movements of the fall prevention member 14 is described next. As the 
handling member 12 moves up with the article held within, the movable 
frame 152 engages the handling member 12 and is pushed upwardly which 
raises the arm 154 through the pivot axis 158. The guide roller is located at 
the lower most position of the guide hole 156 at the beginning of the upward 
movement thus, the arm 154 is moved away from the article 04 as shown in 
the dotted line in Fig. 14. as the arm 154 moves upwardly, the guide roller 
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160 moves within the guide hole 156 which causes the arm 154 to gradually 
advance to below the article. When the pivot axis 158 reaches the upper end 
of the guide hole 156, the movable frame 152 reaches its highest position. 
The guide roller 160 is located in the central region of the guide hole 156 and 
the arm 154 is vertically oriented to move into the bottom of the article 04 to 
support it. And during the subsequent travel of the carriage 4, the pair of the 
arms 154 support the bottom of the article 04 to prevent it from falling, 

[0032] When the handling member 12 is lowered, the movable frame 152 is 
lowered along the fixed frame 150. Since the vertical travel of the movable 
frame 152 is limited by the guide hole 156, the engagement with the 
handling member 12 is released. During this time, the guide roller 160 
moves within the guide hole 156 and the arm 154 moves downwardly as it 
changes its orientation from the vertical orientation shown with the solid 
line to the angled orientation shown with the dotted line and moves away 
from below the article 04. 

[0033] Thus the arms 154 can be moved vertically by using the vertical 
movement of the handling member 12 without the necessity of any motor. 
The movement of the arms 154 is made smooth by means of the guide hole 
156. Further, the guide hole 156 is shaped and tilted so that the lower 
portion of the hole is away from the article and the upper portion of the hole 
is closer to the article and so that the upper portion of the hole is along the 
same line as the pivot axis 158 and the movable frame 152. Then the arm 
154 in its upper position can be moved into below the article 04 and be moved 
away in its lower position to prevent the article 04 from falling during a run. 

[0034] In the embodiment, the structures of the carriage 4, wind-up unit 10, 
and the handling member 12. However, these structures can be modified as 
desired. 
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(ft*«i) o *fc$rmit^#cD 
T-*ft«r»#»c«#u r-^ft#>f kic»o-c»» 

,t^-et5 (lft*«2) o Mitf^Ko 

-bSSftF — ^fljfc:* T»ft!7 — ^**bJjtV^«te**tt 

KJ:oTl7-f <DT«^6>iiffli-5 (MM 3) . 
[0 0 0 8] 

[JfclkM] Hl^Hl 6 teHlS«o3?#7fetT*ftji%-j-. 

**o^^#*fr*o^*t«ai^*©«jtft^-t-. 01 

6 fc5c#*tT* 2 <£>£#fl|sgft fc , o 1 tt * y - >- 

T\ 0 2 tt 0 3 »35#*e* 2 fc <ff3iir 

4, 4ft«*.* #"&*4tt^V^— 6ftfl|*.TV>-5e "fe 

*4, 4tettni— H3fc3S+tr#^ H*Tf*#8ftii 

*LT**Ji»f3.^y h l Ott^^Kl 2ft#&£-^ 
^Kl 2#¥*tt*«ftifc*LfcSM IF#5P K»© 
I7-^0 4ft«»b"C*3S-*-S. 14, 14U-#©* 
T6SihMT\ '^Kl 2ft*#Jitf!7 — ^0 4ft«i£ 
T5Bfc, - 17 — * 0 4 60^TftKJJ:i-5fci6OtOT-fo 
5 0 

[0 0 0 9] 

*»6*fc-&*4 f 4<7>«3&ft?SU B2Hl-&*4 f 4 £ 
^#«**6*fc«3tft % B3i:v- /wo l fcSHfejfrfii 
■eo-&*4(DBf®ft^-ro ^ttib^ig-c^v^ttt-&*: 

4, ~4<D#^— ^ft^^T^-To /V0 1 tC^f-r 
4 0»Wft«-t-fc*H3ft#RRi-6i:, 0 5 

#*fr*2 fcj(&«-t-sfcje>«>siMft-e. o 9 t±i?ih&g^ 

[0010] 01 —SI 3 £ 5 f-, ^t4^fi? 

*t^— * i 6 ftRrt. ^(D^—^m 2 o vxmt^x^ 

Wttf*¥®l^tt± l og<7)®a^fc5o jfefr*— 

* 1 6^tt^u— ^ftRft-r, — *m<o-?^- 

*1 8ftBU#lcRt*5 0 *#2 0 ir^W- ^1 8 CO 

^U-*»2 2ft^*>f K^fT 2 4IC««U EWE* 
[S]ft9 0g^feLT^tt2 5ft[Hie*^ * i fT*«2. 

6ft|gi&i-5o ^w-ctt3fefT*:*t2 6f±®teffi355jBja-e 

/^-6(DifeB^t^ Kn-5 2 8, 2 8 ft^tt, 

^>-/> d - 6 ^ i — /v-sb o 2 ft* fe jW£*fTi-5 i 5 t^-r 



( 3 ) 
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[OOll] 3 2, 3 2ttf#s/ Hfrt\ -&*4, 4£ 
8|:»lT#¥-&»tLtffltSo *^34, 3 4 

T\ -&*4, 4<D#^— 15, 15(ca^LTfc5 0 
^•-6te^ 2 8tl — ;VU0 2±.*&n 

U tr#y Mft3 4 Mi 9**4fc#Wft#«:£;t5 
rt36ST?#5 0 ^^-6, 6 0ft«»ctt:iES5-fe^3 10 
6«rRtt* *f3^5*tT*^l»»«*Srlftlili-5. Sfc 
3 8l±^-^0 Sfc^LTttrt-fclJB^RB-fe^T, 

[0 0 12] ^4, 4(DW«S:1ftM-J-S. 

» o fc * * te?c#^fT * 2 ic m r> a r e> n r v * 5 <d 

-C, ^-/U0 1fc»t5«4, 4 <0««^i* ££/]%£ 

5 0 *LT*tr*-^i 6»»5>flae-&*4*»fe»*ffl 

T\ Wtli*¥E^^LT± 1 0*Of6ffltcfct). -^co 

ffii# 4oatfT*iRifcTtT-e*> 5 o ^<Dft&^—# 

1 6^/l/-^l 8(OSf*[p]UI/-/i/0 lOfi^^fS] 
£¥*TKft?K ■&*4 I 4 O^^^^M^-T^o ^e— 
*tt2 0^1/-^rW2 2tt^#-f K¥7 2 4 Kl&£lE 
U Btett^l^Srii:Aic:S*LT3fefi 1 *:<i2 6 30 

^«2 0^U-^r«2 2 0tt*fS3ttSSfc6>-f. 
@lt1i^^#2 0 — 3r**2 2^0jfp]S:lfe 

4<DiS§S:/jN$< -e#5 0 

[0 0 13] *f?*— * 1 6 t^^l SttSWfclL 

*^W2 6Sr^-wci5ff»fiis*-cE«ur*> 

£o 1 6 i^i/-* l 8 SrSU*t Lfco-e, 40 

*«r/h*flrc#* w#v&oW«H:3fefT**t2 6 0Mfl||: 
#*LTS£j£fcft5 0 K/^18Sr^-^l 
6 £-ft:ici-*wi, *#*:SMbu ^ojfetr»:*l2 
6 4 ota 4» *lcE« Lft ttixtf ft ?> ftV^ctf). 
■&*4is*:^bi-5o SfcffifS^-&<:4(0— ^j^^u 

[0 0 14] W:*#8l:»tr, 2-&^-&*4, 4$: 
lf*5/hif(3 2, 3 2traJSf5 0 ^<4SI: 
^E— * 1 6«?SrR**5<DT. ^— * 1 6^U-^l 8 
©iWU ^*4, 40*S^«*S«^S W 50 



•£f*4 f 4***8JCtr# S ' hajfebfc<D-e, S4IOT 
t*±5^; 3^#*1T*2ri*-^«r»?>aMc*as5 r & 
17 — ^ 0 4 0ftM3/,h$V\ l SfcflHfc©,*:^ 

— 6, 6Srtf#y h#3 4-C-&*4, 4to£JgLfc(D 
"C. 6, 6\Zl — ;V0 1 OfnJ^Kjft-oT-fe*^ 

4astt&®3Sf50S:Kit-et-5o rtti^UT^^ 

— 6, 6Sr-&J>4, 4fctf*Ky h^ttLftV^ ffigMr 

fr -t 5 jft tr * 2 Sr tfe m t? # ft v > r. t & £ C £ o 
[0 0 15] 

[*£_btf^s/H 05-07^ *J&0!iO##_htf 
^5/M0 5:,Ttc *t±lfa=yM0tt*#8O 

<Oj£®^tt3o(D*#Jiff K9.A4 2^iaaUT*-5o 
###_hjf K9A4 2tt2o<DSB^4>35^ 1 oco K 
7^4 2-C2*<0n— :7 p ^^/v-hS>5W3:^— 

#_h*f<5£5MU -g-ff-C 6 *(D n — ^8 0 StJB^T'n 
^Kl 2Sr**Ji*fS. 4fc*#±lfK7A4 2f4«9i 
^jEH^C0^523JC»oTiagU, h 1 0©^ 

ffl**?>*.fc K5A4 2(Z>#MB0JCltt, ^ttKihn — ^4 4 
SrKttT, n->^8 OdS K7A4 2 ^ 5 O S: SSih 

[0 0 16] 4 6, 4 6tt2JB^>*# Jitf^E— ® 

*«*w^&±i o^^teB^iBe-r^o cttt^^ 

*> ^4 6, 4 6 ^/1—^48?:, K7^42t 

If^^Moo^M, iP*)3iSOK7A42W 
tSHS^tW:^ ^^tK^T K=¥T 5 4 ^ojPib^ 
•T^rlS:^, ^il#5 5tC>ESfficD^#*5 6 ^|3:Jt5o 
^-fTtf-r K=¥T5 4*4^—^4 6 cDzK^F^fplSr^^^ U 

T% ^>f K^fT 5 4 3&SJJ4 bV\ ?ft5 6fj:K7 
A4 2ffloW*5 8Sr^tt, K7A4 2 SrlPtb-r 
5o 5 8 Oteltettl-Ji-<-</V^rT 6 0 £rtS:#T. 

K7A4 2^/v^7 6 2 £[Ellte£ii:5 0 5p#^5 
8, 5 8I^Sxt, ^y^/^7^S:fflV>TtftV\ 6 

[0 0 17] B6S:#flRLT**±lfa=y M 0 (D» 

f^Sr^i-ir, AyKi.2^3^ fi^x.tf Pjco— ^8 0 
SrKOfttt, *totD-7 p 8 0li2o^»iiT±t 
^ ZM©2 3a^ElLfc2oOK7A4 2, 42 
T-^Sl5 0 ir-C/^Kl 2asgfcT&L"CV>5tirtt-e 
n-7 p 8 0liK7A4 2^rti|^fc!), ##±^5 

«t^t**5ffi«W:K9A4 2^ftS^i:»tti-5 0 - 



fc*xN^Kl 2 Sr. JBSttKfcJife-f^fcft^r-et, 
2ood-/8 0, 8 0#fttA#*tv*^yK12 

A^^-CSfcftfc^^ Kl 2Sr*#±»fa!>SV^±*T»ff 

1 2£#fS$£i*r£<D-e N fil:i*on-^59|(rttt 

[00181 &t£> ##_btf ^M0 (Df--r Xfco 
^T#i5 0 15, H6a»6>8B6>3&»ftJ:5fc, ^e— *4 

U a>o^>f 3sK>r K^rT 54t 5 6 £r±Tl-Sfr 

6to s fe^ : t-^4 6(D[E3S : Sr^-l'^^ K=¥T 5 4T*li 
T6 0, 6 2-t?S«*5p*lRjOEIte^aglfeUT K9A4 

2^e^i-5 Q 

[0 0 19] 3fiOK5A4 2fiJEH^?g0 3ia_Hcfc 
tK ^omSftftf^/^^ K^T 5 4 «:J|jf-S 
^±^^^-7i^i:5 o ^ 46> 4 6^T^(C^U 
— =¥4 8«^(D«|J:tcEH*tt, ^s/Ho^Bi- 

4 8 3r#Sf Lfc6DT\ * 4 6, 4 6 O-p-^f X£r/h 

£<~e#, U^W^K^7 5 4 4r^| : tT, K 
7A4 2^>W4 6, ^U-3r4 8 &f2l£J8«tCEtt 

[0 0 2 0] 

[^t_htf^~;y hO«^»] ^#±(f^L- y MOO 
«^»S:SiMi-5o B5, HI 6, H8I^33V>T, 7 0 tt 

7 2(iWl/- 3^ 7 4 11:7*— y 
tf, * 7 0O|slte"T?ffii&$*t5 o y 7 4t£te-< 

;vh9 0S:K|}#H *s*f*S/*:7 h g 2 SrEIfiS* 
5c 9 4, 9 6te$4gtf-C\ 7 6tt«2jf— /^^-C*> 

= y M OicBiStttt, <fcO«Wtt*<*:8»cBt9-ft»t 



( 4 ) #50^9- 7 7 4 5 5 

6 

W*ffittoHt*^Srfflv^Tt>£tV\ *fc*«c8<Oi£|FPJc 
te> 0 5, 0 6 lC*i-«»Ift U — /V 7 8 , 7 8«rKtf\ 
fll#-^^7 6 0«T*31"^ ^#±lf^=$/ M0iS 

7 8 _h«r»»-e# 5 <t 5 
[0021] ^coj: 5td-r5 * 7 oostefcj; 
9Hf#— A>**Ji 6 7 Y 9 2I^LT9li 

10 JIU «ilfa=y H0ttD»Il/-^7 8lfc» 
I&-r5o w<Dfcfejfefr^^/^0 1 oiSTW^o^^f-fo 
*57-*0 4*rfcflT«T?*-, 0 4*>«fc»C#-*-5 

[0 0 2 2] I — ^0 1fc»Lt«t±*fa=yH0 
20 W^VNfSIt^^ l -^o-&*:4 cogt^ 

t5 0 *fc**«t?f4**8Sr-fr*4 iBWfciLfco 
T% *»»U-^7 8 4r**8^K»tfc^, *#8£-& 
*4t— #te-rttrf. £*4 0JEttl&RmKll — 7V7 8 

[0 0 2 3] 

[^>K] 09-01 3fcJ;!K z^Kl 2SrRWi" 
09, 01Ol£:&^-C, 10 0liAyK$ft:T\ # 

f ±lf«y h 1 0^feD-/8 0tS«Fttfc5 o 1 

30 0 2ttEI»fiT?, ^— ^ ! 04(at)Ai/ K*flci 0 0 
{C*fLTlHlljj-r5o 10 6li/l/- 10 8fi>>-^^ 
hT% 1 1 0 tt^t7 M.0 8 

1 1 2SrWftL, ^^K*f*:i 0 2SrHI»*i*:5 0 

1 14f4n-^8 0©»#» (ttB©P/S) 1?, 116 

[0 0 2 4] 010 {C^-T p [hJKjIS 1 0 2 KittfS 

12 0 SrT^^ffJEr^^ 122t fcRtf % 17-^ 0 
40 4«/l — h 0 1 0<D*P£:\Z.Wi\-ftl?:\^m*r£-& 

ty^yym o tfc0ifiiO2i:w:«itf3 
ffi^illl 2 6^11 fllttl 2 4Sr*^lElliiS^ « 

[OO25]0ii, Bl2i:J:5jM2 6(Diasp# 
^TF-tt. 1 2 8l«A7 p l/-b^@ifil 0 2OrtflJ 
»CRrt, 13 0tt«^^#OT-#, 13 2fl 
^7^^U- h 1 2 8 0**W»fc«»tfc^</l^dPT, 1 3 
4tt*A«T?fc5 0 ^LT^A^l — h 1 2 8Jif^Ijgc7) 

■=e— ^ l 3 ocoiH]te-e, s<^/u*?t i 3 2 icj: 

50 S 0 ^ASfl 3 4fctto — 5 1 3 6«riaSLT^A^U 



( 5 ) 



$$5S*P9- 7 7 4 5 5 
8 



— h 1 2 8 0>|eH&tC?£«)£i*\ n-7136 
713 81:6^ /Uttl 2 4lcRltfc»*i:«*^to* 
/Hi 2 6 Srt3i&£*5 0 HOI^A/lz-Ma 

[0 0 2 6] h 0 1 0 0<ig^a-r 5fc 

tf>> Rife«l 4 2*S3tSBl 4 3-effi«-t^«r*riS 

6. fiPfcJM 2 6©fc«©£jB**«J*:7 F U-h0 1 0CO 
Bn^«^-T5*T*^, fitfg^u— * o l 0 

^feft&ffi1tlcfc9, 4 2 4 3 10 

FOio©ttItt«»»fc«TU «*»14 2^6© 

h o i o fc*t-r 5/r 126 ©ft^^T if 5 

4 3— ojSifi^Srfflv^j&s, ft»^i/-hoi"o^5>o 
Rlt*SrS*»l 4 3-C*taLTt>A<, SfcS^&l? 
yffoiitytt^/i/- h o l o^fif^ffl 

ttt^V\ 20 
[0 0 2 7] Ell 3^, ^^Kl 2 0#ififcffl«fl|«r* 
i% Hi 236ST*U !7-*0 4K:ftfch,5 

t> *4 8t*K7A4 2§rf?lt£it\ n^80 

©n'-^«114m D-/8 0^it8 2}: 
B^U $--*8 4rt^lR^LT^8 
t^o rrtv^Ki 2^T»t-ca±^f-v 3 ^ 
Efibfc!7 — 9 0 4fcL«*b5i:, ^> K 1 2 17 — ^ 
0 4d»fe±ffij$<0*^ipfo5 % ^8 6 0iTo-/ft 
»>f 8 2*ST*JC»fti-*. n-7 P ft^8 2 0fir&i 30 
» ^ * h*^ sx^8 8t?R«U ««Mt8 2dST*lRjlC 
D^h^-f 5/f 8 8^T/>yKl2 
2S«±fiLfcC££rtfcffi-r5o - <£>~ i fctfcaj-t"* t . SI 
■*U*V>IUj|ft-e*:ft:8^a»b, ^OWIHiaRfc J: 5 ^ 
^*4 8S:»^t, K3rT 8 4 SrH^L 

fc«*.T, ffi&lr^iNfSr/Bv^ ««r>}-8 2 (DffiltS: 

[0 0 2 8] aVKI 2'0»fpS:^t, ffifftlWrte^* 
@»«[1 0 2£fE]i&£i±T s !7 — ^0 4^»UTjEUV^ 40 

^^«Mj-l 2 0#«»/i/- h 0 1 0teKttfcftfc«<fr 

^Kl 2(OttttSrtt«jEbT, t^yym o - 
rtliW^ty^ p ^^»#i 2 ofcJlv\fca^ * 

h 0 1 0 ]) ^^ffl^iBSrRItT, 

/n^KI 2Jcttr<0^fii«^-r5^DflSrK^TtA 
v\ 

[0 0 2 9] ir>-*y l 3 0 50 



fci9*^l/-M2 8Hl||||g*, c2-^i3 6Sr 
^ASIl 3 4lCftot»St5o w^lHltbSr^T 1 3 
8 0EHE|cS*U /Mfil 2 4 3rlU»)£i*:T, /R 1 2 6 
^ o 4©^iHia*brtfl8Jc:igj6s^ fiy^u — h 

0 1 0fcRrtfcDDte«^S*T«»-r« o rr"T?M^/Il 

1 2 6 0fl5«cDftjB**^-*-**l?H:, h 0 
1 Oli/^Kl 2lC*fLT^}f L_htf 6>*Lfctt«fcfc 
t) , SftSS 14 2 l 4 3 mo%K«sX»r$tt5 

ft»^TbTftv^ri«:*UJ-css 0 SfcR]« 

fc, 7-^ 0 4 ©*S*fcfifc«»^l/- h 0 1 0 ifll 
12 6 0«^S^ttfc®^t, 1 4 2 tgjtS 1 

[0 0 3 0] 

[STKJtW] 014, 0 1 5 tCfSTB&JLSW 1 4 (D 

. y h 1 OOi£^fc5VNfi*:ft:8coji£$|5lcS 

*U 1 5 2 Srl£# 1 5 0 tfioT##Tf 5 

±5lcat9#Jt5 0 pT16#i 5 2©JfeSttAyKl 2K 
«^affil^#^L. /n^KI 2 2SjL#r££"^»#l 5 
2*«*Ltj| L_h*f btt. IS#15 0|:SoT±# 
t5o W»#l 5 2<D«ittfT*fcT-Al 5 4S:*B# 
U 1 5 8IS^Otett-Cfc5 0 *fcBJ£#l 5 Oldtt^f 
<< VK \ 5 6«rR«\ T-Ai 5 4KSmfc;#-r Kn- 

9 1 6 0Sr^f>f K^Cl 5 6lCJR*UT*rt"j-5. Sf-f K 
^15 6fi x B 1 4 (C^t*<t 5 Id, t^T^^r;-^ 

0 4^feaT»»TS:lRl#. ^ KTtl 5 6<DTS5f5 4f 
p-^0 4*>b<©rai|3SSiti-±5^f 5. 

1 5 6 ©±*^»iaff»KT», WKo-7l6 0tt: 
<&ffi$H£ttA9ii*i\ ffiWl 5 8<D_hT31»^fflVN 
So BUttt, 7-A15 4^±#L^^«l$:* 

15 8 fc#>f K^Cl 5 6S:iibfc*S, ffi«tl 5 8^:^ 
K?tl 5 6^^^tttiV\ tLtztfJ Kn-7 16 0 
fd#^T*^5^f-r KftiBS:fflV\ ^ K7tl 5 6^^: 
JSK^^-rtS<, KTtl 5 6 SrW«0*K#*.-C 

[0 0 3 1] ^TKli:S|5«l 4 0»f^Sr^i-t x K 
1 2^517^-^0 4 ^t±#f5t, ^1W£1 5 2d5 
Kl 2JC«^LTi¥L±tf fcjx, ^Wl 5 8«c± 9 
7^l5 4^1#t§ 0 Kn-7 

16 0iW>fK^:i5 6©STffilufc9, :ofci!)7- 
a 1 5 4ttH 1 4o<HjtRjc*r«t — ^ 0 4^ 
tc:iIttlbTV^5c A 1 5 4C5±#^oftt^ Kn 
-7l6 0IWK^15 6rtJ:im T — A 15 4 
tt*^teI7-^0 4<OT^lW3ir*. SU158W 

K^C l 5 6 0±«^aufc(Sjfcpr»#i 5 2tt*i«jftK: 
iU Kn — 7 1 6 Ofi^f-T K5tl 5 6 

a^AfflHcfcO, 7-A15 4|j;fc v St7^0 4O|| 



( 6 ) 



fctt 1ti<n7 — J* 15 4, 1 5 4T'!7^ 0 4<Dj£ffl$£ 

[0 0 3 2] £*:Ay Kl 2^T»"T5t, "srS]#l 5 
2«i^l 5 0HfioTTI?U ^JW£ 1 5 2 <D#& 
X hn- f&tfj K?tl 5 6-r$iJffi$jh,5fc«>, Ay K 
1 2 £<D^*s*Mx5 0 roffl> WKn-7l6 0fJ 
KTtl 5 GrtSrSlftL, 5 4i^mm(o^u 

U V-t 0 4coT^^e,ilMi-5o 
[0 0 3 3] ^tlh<Olt#>^ ^—f&WLYt'?, a^KI 
2CD#^SrffJffiLTT-Al 5 4Sr#^$^5C bfrX 
K^l 5 6£;ftJ/8LTT— Al 5 4 <E>j1 

< «£ 5 legate U J$*oJiS5$£r4g|a 158 AXfipJWift 1 
5 2 t |r] C^JbtCiBg-rHtf , 5 4 0±#T 17 

— :?0 4OTSPfc:*ftA£i*\ T*t?ilHlS*5wi:*s-e 
g\ £*rf$tD!7-^ 0 4(D«TSrESih-et5 0 
[0 0 3 4] «6«Tr4-&*4 f 4^#*±tfca.= yh 
10, Kl 2<D«5tSr*Ufc*s % £*b 

[■S0ffi¥ttRH] 

[02] *3»w^^#*«*©-&*asosaj5p B g|g 

[03] lllfiWo3^#3fefi i *:<o-&*:Spo»iffffi-t?o 



10 



[04] mmm<D^#MftltL&i3l£&<0*--7<D& 

[0 5] H16W(D**±*f^=:^ h^BSHEBSia 

[0 6] mMm<Dm* ±_tj ^u=^y hcommrn 

[07] ^mmcom^Ai^^^y vx-(D=e—^, ? 

[0 8] SOS«-eo**J:«f3.= y KDi*£;6r!«i]*> 

[09] 9mmx*<n^>> h-nmrnmcfe^itfrMW; 



10 



20 



30 



[010] nmmx<n^>'h*<Dm£jjft<Dfrmftm& 

^i~0 

[011] »S«-e^yKo*A^i — M^ftofc 

40 

[012] ^*«ajTOAy K©S«BBi$^i6iBfSB| 
[013] KOVJMftUM&gti-Ba 

[0i4] 2mm<Dttj£ftM<D&T&±mt<DjEm 
0 

[015] *lfiW<?5^#*tT*:o*TKJtaj«-o5pH 
0 

[0i6] mmmntt&ft*a>imm 

0 1 u<— fV 7 2 ^ 

50 



0 2 

0 3 afll^r-^/U 
— 

0 4 £7 — ^ 
0 5 

0 6 *s<~ 

0 7 ^# 

— J* 

0 8 $gj» 

0 9 ^ 
010 

4 ^Jj£ 
«■ . 

H- 
8 

10 #t±lfa-yf 

1 2 Ay K 
>- KfUIti^— * 

l 4 ^TBSitgW 
l — * 

1 5 %s<— 
t7 h 

1 6 t£?t^-^ 

1 8 -Ju—* 

2 0 ^E— 

2 2 :/y— 

2 4 /n^^K*7 

2 5 jfefrlft 

2 6 T^fr^Kj 

2 8 ^Kd^7 

3 0 mm* 
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7 4 

7 6 

7 8 

8 0 



^1 



8 2 n 
8 4 

8 6 y< 

8 8 y 

9 0 

9 2 ^ 
9 4 

9 6 $4§ 

10 0 Ay 

102 m 

10 4 a 

106 y 

108 y 
110 

112 tt 

114a 

116 & 

12 0 ir 

12 2 

12 4 /R 

12 6 /fl 
12 8 t> 
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